SUMMARY To elucidate the phenomenon of faecal incontinence in impacted patients, manometric, radiological and other investigations were carried out in 55 elderly patients, who had impacted masses of faeces in the rectum and were incontinent of faeces and 36 elderly control subjects with no anorectal problems. Maximum basal pressure and the maximum squeeze pressure in impacted patients were not significantly different from elderly controls. Sphincter pressures were no different after disimpaction than they were with faecal masses in situ, suggesting that leakage and soiling were not caused by stretching of the anal ring or prolonged reflex inhibition of anal tone by the faecal mass. The anorectal angle was more obtuse in impacted patients than in elderly controls though there was no greater degree of perineal descent. Anal and perianal sensation was impaired in impacted patients compared with controls. Rectal sensation was also impaired in the impacted patients in that the volume in a rectal balloon that could be perceived by the subject and the volume that gave rise to a desire to defecate were much higher in impacted patients than in controls. The rectal volume required to cause anal relaxation was lower in impacted patients compared with controls though there was no reduction in the volume at which anal relaxation failed to recover its resting tone. Rectal distension elicited external sphincter contractions in 53% impacted patients compared with 80% of controls. In conclusion, faecal soiling in patients with faecal impaction is probably related to the combination of an obtuse anorectal angle and the low anal pressures, normally found in the elderly and to impaired anorectal sensation which prevents conscious contraction of the external sphincter when the internal sphincter is relaxed.
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Balloon distension of the rectum Rectal sensations were recorded during distension of the rectum with a cylindrical latex balloon made of 10 cm of unstretched condom tied around a rigid polyvinyl tube (external diameter 3 mm).5 The deflated balloon was inserted into the rectum with the aid of a proctoscope and was positioned so that the caudad pole of the balloon was 5 cm from the anal margin to ensure clearance of the sphincter.
The balloon was inflated with air in 50 ml increments every 60 seconds and at each volume the patient was instructed to indicate if he/she felt the balloon. The test was terminated when rectal sensation reached the limit of tolerance or when the balloon was spontaneously expelled.
ANORECTAL RADIOLOGY Lateral radiographs of the anorectal region were carried out in 22 patients (11 men, 11 women) and 20 controls (nine men, 11 women) to determine the anorectal angulation, the degree of perineal descent below the pubococcygeal line,6 and the dimensions of the rectum and anal sphincter. With the patient in the left lateral position and the hips flexed to 900, 50 ml dilute barium sulphate was injected into the rectum via a narrow catheter. The catheter was then removed and a plastic ball, 2 cm in diameter was inserted into the rectal ampulla. This was attached to a metal beaded chain which lay in the anal canal and was taped along the natal cleft. In addition a metal paper clip was taped to the perineal skin with one end on the anal margin. Well penetrated lateral radiographs were obtained at rest, during maximum contraction of the sphincter (squeeze) and while the patient strained down. The anorectal angle was measured as the angle between the axis of the rectum, outlined by the barium and the axis of the anal canal indicated by the chain. The amount of perineal descent in each position was measured as the shortest distance from the anorectal angle to a line joining the superior aspect of the symphysis pubis to the tip of the coccyx (pubococcygeal line).
The anal length was measured by counting the number of metal beads in the anal canal. The distance between successive beads on the chain was constant (0-5 cm).
Finally, the maximum diameter of the radiographic image of the rectum outlined 50 ml of barium was measured.
ANAL AND PERIANAL SENSATION
The sensation of the anal and perianal skin to pain and light touch were clinically assessed by asking the subject if he could distinguish between pin prick or light touch from the blunt end of the pin. In addition, the ability of the anal canal to discriminate between liquids and gases was estimated by infusing air or water (warmed to 37°C), through a catheter situated with a side opening in the anal canal. (Table 2) .
Disimpaction did not alter the values for the rectal volume at which anal relaxation first occurred and the rectal volume at which the relaxation failed to recover after one minute (Table 2) .
INFLATION OF THE RECTUM WITH A BALLOON
Rectal sensation All control subjects and all except two impacted subjects felt the presence of a balloon during inflation of the rectum. This sensation became continuous as increasing volumes of air were introduced.
The volumes of air that were infused into the rectal balloon before the presence of the balloon was perceived, and before this sensation became continuous were much higher in the impacted patients compared with age and sex matched controls (p<001, Mann Whitney U Test) ( Table 3) . In eight impacted patients the sensations disappeared as the rectum was inflated with larger volumes. This phenomenon was never observed in elderly control patients.
ANAL AND PERIANAL SENSATION
Light touch and pain sensation in the anal canal and perianal region was normal in all elderly control patients tested (n=19). In contrast, perianal sensa- tion was absent or impaired in 20/27 (74%) impacted patients (p<0-01), while anal canal sensation was absent or impaired in 21/27 (77%) impacted patients (p<0-01). Eleven out of 19 controls (58%) could distinguish between gas or liquid in the anal canal. Only seven out of 24 impacted patients (29%) could make this distinction (p> 0.01).
ANORECTAL RADIOLOGY
The anorectal angulation in patients with faecal impaction was significantly more obtuse than in elderly controls at rest, when they actively contracted their anal sphincters and when they strained ( Table 4 ). The obtuse anorectal angle in impacted patients was not related to a change in rectal axis caused by the greater rectal width as there was no significant difference in the width of the rectum outlined by 50 ml barium between impacted patients and controls (Table 4 ). The anal canal was not significantly longer in impacted patients compared with controls. Both controls and impacted patients showed some degree of perineal descent at rest, which was increased on straining ( Table 4 ). The degree of perineal descent in patients with faecal impaction was no greater than in control subjects either at rest, on straining, or when they actively contracted the anal sphincter.
Discussion
The mechanism of faecal incontinence in elderly impacted patients has never been fully investigated. One hypothesis is that the hard dry faecal mass may irritate the rectum causing secretion of mucus, which may be able to leak easily from the rectum because the anal sphincter is stretched by the impacted mass or reflexly inhibited by massive rectal distension.2 While the production of mucus may be an important consideration, we found that anal pressures when the rectum contained impacted masses were no lower than in the disimpacted rectum indicating that the anal canal was not stretched and the tone was not chronically inhibited by the impacted masses. Balloon distension of the rectum elicited a normal recto-anal inhibitory reflex in the presence of the impacted mass. Thus the presence of the faecal mass may not actually be a critical factor in causing incontinence.
Elderly patients are liable to develop faecal incontinence because they have weak sphincters,4 and some degree of neuropathy of the pudendal nerve.8 Incontinence does not often occur in patients with weak sphincters, however, if the stools remain solid and the anorectal angulation is normally acute. Patients with faecal impaction do not have greater weakness of the anal sphincter compared with elderly controls, but they do have a more obtuse anorectal angle. The latter suggests a weakness of the pelvic floor, though we were unable to show that the degree of perineal decent was any greater in patients with impaction.
Normal subjects may be able to prevent leakage of faeces because they can perceive the levels of rectal distension which would normally cause relaxation of the internal anal sphincter and consciously contract the external anal sphincter to prevent incontinence. In patients with faecal impaction, rectal sensation is blunted and external sphincter contraction in response to rectal distension only occurred in 53% patients (compared with 80% normal controls) and at higher distending volumes than in controls. Thus patients with faecal impaction were less able to guard against the relaxation induced by rectal distension. To add to these difficulties, anal sphincter relaxation occurred at lower levels of rectal distension than in normal volunteers. A similar impairment of rectal sensation has been evoked to explain incontinence in diabetics or patients with meningomyelocoele or children with encopresis.9-2 Such patients do not often develop adequate external sphincter responses to rectal distension.9 [12] [13] [14] The risk of incontinence is further exacerbated in patients with faecal impaction by the impairment of anal sensation. Thus, patients with faecal impaction may have no warning that leakage is about to take place and hence are unable to prevent leakage by conscious contraction of the external sphincter and puborectalis.
Whether the sensory impairment is just part of the normal aging process in some people or whether it is secondary to some other factor cannot be determined from this study. Because 
